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Description 

The invention relates to a picture display device 
having a vacuum envelope which is provided with a 
transparent face plate with a luminescent screen and 
with a rear wall, said display device comprising a plural- 
ity of juxtaposed sources for emitting electrons, a plu- 
rality of electron transport ducts cooperating with the 
sources and extending substantially parallel to the face 
plate for transporting electrons in the form of electron 
currents, and an active selection structure for withdraw- 
ing each electron current at predetermined locations 
from its transport duct and for directing said current to- 
wards desired pixels of the luminescent screen. 

The display device described above is of the flat- 
panel type, as disclosed in EP-A-464 937. Display de- 
vices of the flat-panel type are devices having a trans- 
parent face plate and, arranged at a small distance 
therefrom, a rear plate, (which plates are interconnected 
by means of partitions) and in which the inner side of 
the face plate is provided with pixels in the form of a 
phosphor pattern, one side of which is provided with an 
electrically conducting coating (the combination gener- 
ally being referred to as luminescent screen). If (video 
information-controlled) electrons Impinge upon the lu- 
minescent screen, a visual image is formed which is vis- 
ible via the front side of the face plate. The face plate 
may be flat or, if desired, cun/ed (for example, spherical 
or cylindrical). 

The display device described in EP-A-464 937 com- 
prises a plurality of juxtaposed sources tor emitting elec- 
trons, local electron transport ducts cooperating with the 
sources and each having walls of high-ohmic, electrical- 
ly substantially insulating material having a secondary 
emission coefficient suitable for transporting emitted 
electrons in the form of electron currents and (colour) 
selection means comprising selectively energizable 
electrodes (selection electrodes) for withdrawing each 
electron current from its transport duct at predetermined 
extraction locations facing the luminescent screen, fur- 
ther means being provided for directing extracted elec- 
trons towards pixels of the luminescent screen for pro- 
ducing a picture composed of pixels. 

The operation of the picture display device dis- 
closed in EP-A-464 937 is based on the recognition that 
electron transport is possible when electrons impinge 
on an inner wall of an elongate evacuated cavity (re- 
ferred to as "compartment") defined by walls of a high- 
ohmic. electrically substantially insulating material (for 
example, glass or synthetic material), if an electric field 
of sufficient power is generated in the longitudinal direc- 
tion of the "compartment" (by applying a potential differ- 
ence across the ends of the "compartment"). The im- 
pinging electrons then generate secondary electrons by 
wall interaction, which electrons are attracted to a fur- 
ther wall section and in their turn generate secondary 
electrons again by wall interaction. The circumstances 
(field strength E. electrical resistance of the walls, sec- 



ondary emission coefficient 6 of the walls) may be cho- 
sen to be such that a constant vacuum current will flow 
in the "compartment". 

Starting from the above-mentioned principle, a flat- 

5 panel picture display device can be realised by p.roviding 
each one of a plurality of juxtaposed "compartments", 
which constitute transport ducts, with a column of ex- 
traction apertures at a side which is to face a display 
screen. It will then be practical to arrange the extraction 

10 apertures of adjacent transport ducts abng parallel lines 
extending transversely to the transport ducts. By adding 
selection electrodes arranged in rows to the arrange- 
ment of apertures, which selection electrodes are ener- 
gizable by means of a first (positive) electric voltage 

IS (pulse) for withdrawing electron currents from the "com- 
partments" via the apertures of a row, or which are en- 
ergizable by means of a second (lower) electric voltage 
if no electrons.are to be locally withdrawn from the "com- 
partments', an addressing means is provided with which 

20 electrons withdrawn from the "compartments" can be di- 
rected (and accelerated) towards the screen for produc- 
ing a picture composed of pixels by activating the pixels. 

EP-A-464 937 describes a stepped active selection 
system comprising a preselection structure, a distribu- 

25 tion duct structure and a fine-selection structure. A 
stepped selectbn system using a number of preselec- 
tion extraction locations which is reduced with respect 
to the number of pixels, and an associated number of 
(fine-)selection apertures which corresponds to the 

30 number of pixels provides advantages with respect to, 
for example, the extraction efficiency and/or the re- 
quired number of electrical connections/drivers. 

However, a drawback of the structure known from 
EP-A-464 937 is that direct hits may occur. This means 

35 that there are electrons which are directly incident on 
non-selected fine-selection apertures. This Is detrimen- 
tal to colour purity and contrast. 

It is an object of the invention to provide a display 
device of the type described in the opening paragraph 

40 in which the occurrence of direct hits is substantially re- 
duced. 

To this end the display device according to the in- 
vention is characterized in that the active selection 
structure comprises a preselection structure having ex- 

45 traction locations which can be activated and communi- 
cate row by row with the transport ducts and a selection 
plate having apertures which can be activated and are 
each associated with a pixel, and in that an apertured 
obstruction plate is arranged between the preselection 

so structure and the selection plate, each aperture of the 
obstruction plate communicating with an activatable ex- 
traction location of the preselection structure and at 
least two activatable apertures of the selection plate. 
In order to prevent electrons in the stepped twofold, 

55 threefold or multifold selection system from directly 
passing straight from the preselection structure, or even 
from the rear wall through apertures in the selection 
plate towards the luminescent screen (referred to as di- 
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rect hits), an apertured auxiliary or obstruction plate is 
arranged, according to the invention, between the 
preselection structure and the selection plate. This ob- 
struction plate particularly has one aperture for each ex- 
traction location. It is a feature of the obstruction plate 
according to the invention is characterized in that the 
aperture sizes and the distance to the selection plate 
are chosen in such a way that a electron moving from a 
electron transport duct towards the display screen must 
always impinge on a wall (for example, a surface of the 
obstruction plate, of a aperture in the obstruction plate, 
or of the selection plate). In this way it can be ensured 
that direct hits are no longer possible. As it were, the 
obstruction plate forms "chicanes" in the electron paths. 

It is thereby achieved that the advantages provided 
by the use ot a stepped selection system are not at the 
expense of colour purity and contrast. 

The obstruction plate may entirely fill the space be- 
tween the preselection structure and the selection plate. 
The apertures in the plate are then preferably formed In 
such a way that their entrance apertures correspond to 
one extraction location each and their exit apertures cor- 
respond to each selection aperture associated with this 
extraction location, preferably in such a way that only a 
blind part of the selection plate can be seen from each 
entrance aperture. 

Alternatively, the obstruction plate may be spaced 
apart from the preselection structure and the selection 
plate at both sides by apertured spacer plates. The ap- 
ertures in the obstruction plate then constitute constric- 
tions in the paths between the extraction locations and 
the associated selection apertures. The projection on 
the selection plate of each aperture in the obstruction 
plate is then situated preferably between the selection 
apertures associated therewith. 

The use of an obstruction plate has further advan- 
tages: 

a) It is possible to give all fine-selection electrodes 
the same DC bias voltage (DC interconnection). 
The acceleration voltage which is required to attract 
the electrons towards the screen may thus be con- 
stant throughout the height of the screen or vary to 
a small extent only. A desired fine-selection elec- 
trode is selected by giving this electrode a AC pulse. 
A further advantage is that the orientation of the 
fine-selection tracks can be freely chosen, for ex- 
ample, vertically instead of horizontally, or "oblique- 
ly". 

b) It is possible to give all corresponding fine-selec- 
tion electrodes (for example all "red", all "green" and 
all "blue" electrodes) the same DC bias voltage so 
that only three AC driver circuits are sufficient for 
the fine selection. 

c) It is possible to divide the fine-selection elec- 
trodes and the "red", "green" and "blue" selection 
electrodes into a limited number of groups and to 
give each group the same DC bias voltage and AC 



drive. 

A good contrast can particularly be realised it the 
obstruction plate is spaced apart from the selection plate 

5 by a apertured spacer plate, each aperture of the spacer 
plate associating a aperture of the auxiliary plate with at 
least two activatable apertures In the selection plate, 
while (dummy) electrodes are arranged along the elec- 
tron paths between the apertures in the obstruction plate 

10 and the apertures in the selection plate, said (dummy) 
electrodes being preferably connected to a circuit for ap- 
plying, in operation, a higher DC voltage to these elec- 
trodes than to the non-selected selection electrodes. 
(The dummy electrodes may be arranged either on the 

J5 auxiliary plate, or on the walls of the apertures in the 
auxiliary plate or on the selection plate.) 

It is thereby achieved that unwanted electrons 
which have leaked out of the transport ducts are inter- 
cepted by the dummy electrodes so that they cannot 

20 reach the luminescent screen, thus obtaining a better 
black level and hence a better contrast. 

In all these cases it is advantageous if the space 
between the preselection plate and the selection plate 
is continuously "in the fonward or transport mode" in op- 

25 eratlon. To this end the selection electrodes are con- 
nected to a circuit for applying, in operation, a higher DC 
voltage to these electrodes than to the preselection 
electrodes. Without this measure there is the risk of said 
space charging negatively, whereafter transport Is no 

30 longer possible. Restarting transport Is difficult, because 
negative charges are difficult to remove. 

When dummy electrodes are used in combination 
with a obstruction plate, all dummy electrodes may be 
DC Interconnected and need not be AC driven in case 

35 a) described above; in case b) described above all dum- 
my electrodes may be DC interconnected and AC driven 
separately; in case c) described above the dummy elec- 
trodes may be DC interconnected and AC driven per 
group. 

40 These measures considerably reduce the number 
of drivers (drive circuits) and coupling capacitors. 

These and other aspects of the invention will be de- 
scribed In greater detail with reference to the embodi- 
ments described hereinafter, using identical reference 

^ numerals for the same components. 

Fig. 1 is a diagrammatic perspective elevational 
view, partly broken away, of a part of a colour dis- 
play device according to the invention with electron 
so ducts and an active (colour) selection structure 
comprising an apertured preselection plate and an 
apertured fine-selection plate whose components 
are not shown to scale; 

Fig. 2 is a cross-section through a part of a device 
55 of the type shown in Fig. 1 ; 

Fig. 3 Illustrates the operation of the active colour 
selection structure; 

Fig. 4 is an elevational view of a fine-selection plate 
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with dummy electrodes; 

Fig. 5 is an elevational view of an embodiment of a 
preselection plate; 

Figs. 6, 7, 8 and 9 show different geometries of fine- 
selection apertures and fine-selection electrodes; 
Fig. 10 shows an embodiment of a display device 
based on the principle of the structure shown In Fig. 
1; 

Figs. 11 and 12 show alternatives to the structure 
shown in Fig. 5; 

Fig. 1 3 is a cross-section of a embodiment of a dis- 
play device in the area proximate to the entrance 
portion of an electron transport duct; 
Fig. 14 shows diagrammatically a circuit for driving 
preselection electrodes; and 
Fig. 15 is a cross-section of a alternative embodi- 
ment of a display device of the type shown in Fig. 1 . 
Fig. 16 is a cross-section of a part of the active se- 
lection structure of a device of the type shown in 
Fig. 1 . provided with a extra intermediate selection 
plate; and 

Fig. 17 is a cross-section of a part of the active se- 
lection structure of a device of the type shown in 
Fig. 1 , provided with an extra apertured plate for de- 
creasing the transport voltage. 

Fig. 1 shows a flat-panel picture display device hav- 
ing a display panel (window) 3 and a rear wall 4 located 
opposite said panel. A luminescent screen 7 having a 
repetitive pattern (rows or dots) of triplets of red (R). 
green (G) and blue (B) luminescing phosphor elements 
is arranged on the inner surface of window 3. In a prac- 
tical embodiment the (dot-shaped) phosphor elements 
of a triplet are located at the vertices of a triangle. 

An electron source arrangement 5, for example a 
line cathode which by means of drive electrodes pro- 
vides a large number, for example 600, of electron emit- 
ters or a similar number of separate emitters, is ar- 
ranged proximate to a wall 2 which interconnects panel 
3 and rear wall 4. Bach of these emitters is to provide a 
relatively small current so that may types of cathodes 
(cold or hot cathodes) are suitable as emitters. The emit- 
ters may be driven by a video drive circuit. The electron 
source arrangement 5 is arranged opposite entrance 
apertures of a row of electron transport ducts extending 
substantially parallel to the screen, which ducts are con- 
stituted by compartments 6. 6*. 6", .... etc.. in this case 
one compartment for each electron source. These com- 
partments have cavities 11,11'. 11", ... defined by the 

rear wall 4 and partitions 12, 12' The cavities 11, 

11', ... may alternatively be provided in the rear wall 4 
itself. At least one wall (preferably the rear wall) of each 
compartment should have a high electrical resistance 
which is suitable for the purpose of the invention in at 
least the transport direction (suitable materials are, for 
example ceramic material, glass, synthetic material - 
coated or uncoated -) and have a secondary emission 
coefficient 6 > 1 over a given range of primary electron 



energies. An axial transport field is generated in the 
compartments by applying a potential difference V| 

across the height of the compartments 6, 6', 6" 

The electrical resistance of the wall material has 

5 such a value that a minimum possible total amount of 
current (preferably less than, for example 10 mA) will 
flow in the walls in the case of a field strength in the.axial 
direction in the compartments of the order of one hun- 
dred to several hundred Volts per cm required for the 

10 electron transport. By applying a voltage of the order of 
several dozen to several hundred Volts (value of the 
voltage is dependent on circumstances) between the 
row 5 of electron sources and the compartments 6,6', 
6", electrons are accelerated from the electron sources 

?5 towards the compartments, whereafter they impinge up- 
on the walls in the compartments and generate second- 
ary electrons. 

The invention utilizes the aspect disclosed in EP-A- 
400 750 and EP-A-436 997 that vacuum electron trans- 

20 port within compartments having walls of high-ohmic 
electrically substantially insulating material is possible 
if a electric field of sufficient power is applied in the lon- 
gitudinal direction of the compartment. 

The space between the compartments and the lu- 

25 minescent screen 7, which is arranged on the inner wall 
of panel 3, accommodates an active colour selection 
system 100 which comprises a (active) preselection 
structure (in this case a preselection plate) 10a, a (pas- 
sive) obstruction plate 1 0b and a (active) selection struc- 

30 ture (in this case a (fine-) selection plate) 10c (see also 
Fig. 2). The colour selection system 100 is separated 
from the luminescent screen 7 by a flu -spacer structure 
101, for example a apertured plate of electrically insu- 
lating material. 

35 Fig. 2 shows In a diagrammatical cross-section a 
part of the display device of Fig. 1 in greater detail, par- 
ticularly the active colour selection system 100 which 
comprises a preselection plate 10a with apertures 8, 8', 
8", ... and a fine-selection plate 10b with groups of ap- 

40 ertures R. G, B. One by three or two by three fine-se- 
lection apertures R, G, B are associated with each 
preselection aperture 8, 8', etc. Other numbers are al- 
ternatively possible. (In the diagrammatic Fig. 2 the ap- 
ertures' R. G, B are in alignment, with aperture G right 

45 opposite aperture 1 08 in plate 1 0b. However, in practice 
they will generally not be aligned, but arranged, for ex- 
ample in a triangular configuration (see. for example Fig. 
3) in such a way that the apertures 108 in the obstruction 
plate 10b are located opposite a blind part, /.a not op- 

50 posite an aperture, of the fine-selection plate 10c. The 
obstruction plate 10b having apertures 108 arranged 
between the preselection plate 10a and the fine-selec- 
tion plate 10c forms "chicanes* in the electron paths. 
Electron transport ducts 6 with transport cavities 1 1 , 

55 11', ... are formed between the structure 100 and rear 
wall 4. To be able to draw electrons from the transport 
ducts 6 wathe apertures 8, 8' pierced metal prese- 
lection electrodes 9, 9'. etc. are arranged on the plate 
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10a. 

The walls of the apertures 8, 8*. ... may be metal- 
lized. Preferably there is no or little electrode metal on 
the surface of plate 10a on the side where the electrons 
land so as to ensure that no electrons remain on a se- 
lection electrode during addressing (i.e. the electrode 
must not draw current). 

Another solution to the problem of drawing current 
is to ensure that there is electrode metal on the selection 
plate surface where the electrons land, but this metal 
should then be given such a large secondary emission 
coefficient that the preselection electrodes do not draw 
any net current. 

Similarly as the plate 10a, the fine-selection plate 
10c is provided with addressable rows of (fine-) selec- 
tion electrodes for realising fine selection. The possibil- 
ity of capacitively interconnecting corresponding rows 
of fine-selection electrodes (via coupling capacitors: re- 
ferred to as AC interconnection) is important in this re- 
spect. In fact, a preselection has already taken place 
and, in principle, electrons cannot land at the wrong lo- 
cation. This means that only one group, or a smalt 
number of groups of three separately formed fine-selec- 
tion electrodes is required for this mode of fine selection. 
For example, the drive is effected as follows, but there 
are also other possibilities. 

The rows of preselection electrodes are subjected 
to a linearly increasing DC voltage by connecting them 
to voltage-dividing resistors (see Fig. 14). These volt- 
age-dividing resistors may be arranged at the rim of the 
preselection plate, in vacuo. The voltage-dividing resis- 
tors are connected to a voltage source in such a way 
that the preselection electrodes receive the correct po- 
tential to realise electron transport in the ducts. Due to 
the presence of the auxiliary or obstruction plate 10b, 
the rows of fine-selection electrodes can be subjected 
to the same bias voltage, in one group or in a number 
of groups. 

Let it be assumed that the (double) colour selection 
system comprises 3 fine-selection electrodes for each 
preselection electrode. Then a pulse of, for example, 
250 V is applied to a preselection electrode for 60 ^is 
and pulses of, for example 200 V are applied to the de- 
sired fine-selection electrodes for 20 |is. Subsequently, 
the same procedure is carried out for the next elec- 
trodes, etc. It should of course be ensured that the line 
selection pulses are in synchronism with the video in- 
formation. The video information is applied, for example, 
to the electrodes (see Fig. 1 ) in the form of a time (or 
amplitude)-modulated signal. 

To ensure that none or a negligibly small number of 
the electrons land at the wrong location, which would be 
at the expense of contrast and colour purity, the aper- 
tured auxiliary or obstruction plate 10b of electrically in- 
sulating material is arranged between the preselection 
plate 10a and the (fine-)selection plate 10c. Each aper- 
ture 108 in the obstruction plate 10b corresponds to a 
aperture in the preselection plate 10a (Fig. 2). 



The size of the apertures in this obstruction plate 
(for example 0.35 mm) and the distance between the 
obstruction plate and the fine-selection plate (for exam- 
ple 0.25 mm) are chosen to be such that the electrons 
5 cannot or cannot substantially reach the apertures in the 
fine-selection plate straight from the preselection aper- 
tures. A great advantage is that, in principle, a great 
many, if not all, fine-selection electrodes can be tnler- 
connected per group (for example per colour), which is 
10 referred to as DC interconnection (see Fig. 4). The rea- 
son is that the rim of each aperture in the obstruction 
plate approximately assumes the potential of the oppo- 
sitely located part of the fine- selection plate. 

However, this means that the entire transport volt- 
es age (plus the voltage required for fine selection in the 
transport mode) is present at one side of the display over 
the distance between preselection plate and obstruction 
plate; therefore, this distance should not be chosen to 
be too small and is preferably larger than approximately 
20 0.4 mm. 

DC interconnection of all fine-selection electrodes 
has the additional advantage that the post-acceleration 
voltage to the luminescent screen is the same through- 
out the display, thus precluding any variation in bright- 
25 riess into the direction of the transport ducts. This is par- 
ticularly important when using larger formats in which 
the cathodes are preferably arranged centrally A pos- 
sible cause of the occurrence of partial images is there- 
by eliminated. 

30 A further improvement can be achieved by associ- 
ating a dummy electrode 14, 14', ... with each aperture 
108 in the plate 10b in the space between the plate 10b 
and the plate 10c. These dummy electrodes, which may 
be arranged, for example, on the plate 10b or on the 
35 plate 10c and may be, for example strip-shaped and 
connected row by row to a voltage source D2 (Fig.4), 
ensure that unwanted electrons which still pass the plate 
10b (referred to as "high hop" electrons) are depleted 
so that they cannot reach the luminescent screen. To 
40 realise this, it is advantageous to ensure that the (hori- 
zontal) ducts formed between the preselection plate and 
the fine-selection plate are always in the transport mode 
by giving the fine-selection electrodes and the dummy 
electrodes a positive voltage with respect to the prese- 
ts lection electrodes. The dummy electrodes of the non- 
addressed colour pixels are brought to a higher voltage 
than the adjacent fine-selection electrodes. This guar- 
antees a perfect contrast because "high hop' electrons 
cannot reach the luminescent screen but are depleted 
50 by the dummy electrodes. When a colour pixel Is being 
addressed, the relevant fine-selection electrode is 
brought to a higher voltage than the dummy electrode. 

Since only a few (for example, 3 or 6) connections 
and coupling capacitors are required for the fine selec- 
55 tion in this way, it is possible to increase the value of the 
pulses at these electrodes to, for example 400 V. This 
provides another advantage: all the dummy electrodes 
may then convey one potential, for example 100 V 
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above the DC voltage of the fine-selection electrodes. 
This means that the assennbly of dummy electrodes may 
be formed, for example as a metal spacer, which may 
be constructively attractive. Otherwise, the option re- 
mains that such high-value pulses are not applied to the 5 
fine-selection electrode, but then the dummy electrodes 
have to be driven separately (the number of dummies 
is equal to the number of coarse-selection electrodes or 
half this number) and should be given negative pulses. 

It is to be noted that modifications of the structure io 
with the obstruction plate 10b as shown in Fig. 2 are 
possible. For example, the plate 10b may be combined 
to one assembly at both sides by means of one or both 
spacer plates 102, 103 (see Fig. 15). 

Fig. 5 shows the case where two preselection ap- ^5 
ertures lor each extraction location with a pitch of (p/2) 
are provided in each row of preselection electrodes. 
Each preselection electrode 42 is divided into two aper- 
tured sub-electrodes 43a and 43b in the manner shown, 
which simplifies contacting. In this way the horizontal so 
resolution can be doubled, with, for example, the width 
of the transport ducts remaining the same and without 
having to change the mode of operating the transport 
ducts 6, 6', 6", ... (each cooperating with one electron 
emitter). A number of fine-selection apertures in a fine- 25 
selection plate tor selecting the colours red (R), green 
(G) and blue (B) is associated with each preselection 
aperture 44, 44', .... for example, as is shown in Fig. 6. 
The system described can be operated in the "multiplex" 
mode. This means that, for example 2x3 pixels can be 30 
consecutively driven (multiplexed) in one line period by 
means of one electron emitter. Other multiplex schemes 
are alternatively possible. 

An alternative possibility is to make the transport 
duct width twice as large while the horizontal pixel pitch 3S 
remains the same. Its advantages are: 

the transport voltage Is a factor of 2 lower, 

the number of cathodes, or rather g^ sections, is al- 
so twice as small. 

In both cases use can be made of a multi(b!)plex 
preselection plate: an insulating plate with a double row 
of apertures, one for the left side and one for the right 
side of the duct, whose rear side is provided with suita- 
ble metal tracks, while the Inner side of the apertures is 
also metallized. 

The system of Fig. 5 operates statically perfectly, 
but it has been found that in the case of dynamic drive 
negative charges may be left at the duct side of the 
preselection plate after the falling edge of the selection 
pulse. This effect particularly occurs at the rear side of 
the "blind" pieces of metal track which connect all left 
and right preselection apertures horizontally to each 
other. Said negative charge effects may cause a vertical 55 
smear which is also scene-dependent. 

The following provides a solution to this problem, 
although it should be noted that this solution is only sat- 



isfactory in combination with the obstruction plate. The 
essence is that the layout of the coarse-selection plate 
is chosen to be such that the left/right selection is real- 
ised by energizing subjacent metal tracks. This means 
5 that there are no "blind" pieces of metallization so that 
negative charges in the ducts are entirely or substan- 
tially entirety avoided. 
Possible embodiments: 

10 a) There is no preselection plate. The preselection 
strips comprise gauze strips 143a, 143b arranged 
on a spacer of insulating material provided with 
transverse grooves, followed by the obstruction 
plate with apertures 144, 144' which are eccentric 
J5 with respect to the centre of the ducts, see Fig. 11 . 
The preselection is performed throughout the col- 
umn width. This is possible due to the use of the 
obstruction plate. The left/right selection is effected 
below each other, which is possible because the rel- 
20 evant obstruction plate apertures are offset by half 
a pixel pitch with respect to each other. A spacer 
plate having apertures 104, 104', ... is arranged be- 
hind the obstruction plate so as to associate each 
obstruction aperture with a set of fine-selection ap- 
2S ertures. These sets are shown in a configuration of 
■horizontally" oriented triangles in Fig. 11. 
b) The preselection plate is provided with continu- 
ous horizontal metal tracks 243a, 243b having (sub- 
stantially) the same dimensions as the gauze strips 
30 mentioned under a) in which a large number of ap- 
ertures is provided whose inner sides are metal- 
lized, see Fig. 12. Also in this case there are no 
'blind" tracks. The large number of apertures further 
ensures that the electrons drawn to an addressed 
35 strip and hitting the insulator only need to cover a 
very small distance to reach one of the apertures. 
As a result, the quantity of negative charge left after 
switching off is so small that the picture quality is 
not affected. The rest of the display Is the same as 
40 in the first-mentioned case. 

Advantages of the first embodiment are: the essen- 
tial absence of negative charge and the fact that a thin, 
fragile selection plate with metal tracks can be replaced 
45 by gauze strips which are not very vulnerable, in com- 
bination with a adaptation of the apertures in the first 
spacer plate. Advantages of the second embodiment 
are drawing less current and a better primary contrast. 
In the first embodiment drawing current can be re- 
50 duced by providing a thin insulating layer at the duct side 
of the gauze strips (for example, by unilateral anodizing 
or via vapour deposition or sputtering of a insulator). 

In the foregoing it has been tacitly assumed that the 
electric connection tracks of the fine-selection elec- 
55 trodes are horizontally (or substantially horizontally) ori- 
ented in connection with the (vertical) transport voltage 
across the preselection electrodes. Due to the introduc- 
tion of the obstruction plate the transport voltage is de- 
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coupled from the dummy and fine-selection electrodes. 
Hence, In addition to Interconnection possibilities (re- 
duction of the number of contacts and drivers), there are 
now also extra possibilities for the orientation of the con- 
nections between the electrodes. It is possible, for ex- 
ample, to provide the connection tracks vertically or at 
a given angle. This also provides the simple possibility 
of choosing a different orientation of the delta structure 
of phosphor dots and of. choosing different multiplex 
drive modes. 

Figs. 6, 7. 8 and 9 show a number of embodiments 
each time with addressing blocks of 6 fine-selection ap- 
ertures. The fine-selection apertures, associated phos- 
phor colour (R, G, B), fine-selection connection tracks 
and the circumference of the addressing blocks are 
shown. The preselection tracks associated with the ad- 
dressing blocks are assumed to be horizontal (or hori- 
zontal with a slightly wavy pattern). 

Fig. 6 shows the structure In conjunction with Fig. 
3. The transport ducts comprise two multiplexed col- 
umns with sixfold addressing blocks In a "vertical' par- 
allelogram shape. All coarse, fine (and dummy) connec- 
tion tracks are oriented horizontally. . 

Fig. 7 shows a embodiment in which the fine con- 
nection tracks extend at an angle of 60' to the horizontal 
and in which the addressing blocks have a different 
shape and are oriented horizontally. Column multiplex- 
ing is now entirety realised via the fine-selection elec- 
trodes, while the coarse-selection electrodes only ad- 
dress the lines. A drawback is the different shape of the 
addressing blocks, causing the fine selection to proceed 
with greater difficulty. 

In Fig. 8 the fine connection tracks again extend at 
a angle of 60" to the horizontal, but this time the ad- 
dressing blocks are parallelogram-shaped. As can be 
seen, the addressing blocks are not situated In a column 
or a row and the preselection will have to be performed 
in a slightly wavy line and involved in the "colour" selec- 
tion. Moreover, the transport duct width is not equal to 
2 triads, as in Figs. 6 and 7. 

In Fig. 9 the addressing blocks, fine selection and 
also the phosphor pattern are rotated a quarter turn with 
respect to Fig. 6. The phosphor pattern is now oriented 
in the same way as in the conventional colour monitors 
using a delta structure. It should be noted that the pixel 
height/width ratio is different than in the other Figures. 
Thus, this also has consequences for the transport duct 
width, etc. 

These are not all the possibilities: other track pat- 
terns such as, for example a wave, star or block pattern 
may alternatively be used. The addressing blocks may 
have a different shape and a configuration different from 
the sixfold configuration; there is wide choice of multi- 
plex and interconnection modes, etc. 

All these considerations also apply to the connec- 
tion tracks of the dummy electrodes. 

Fig. 13 shows diagrammatically a entrance portion 
of a electron transport duct 1 1 0 and its vicinity, with elec- 



tron injection via an aperture in a wall of the duct. This 
Is an alternative to the structure shown in Fig. 1 in.which 
the electrons are injected through entrance apertures 
80 in the bottom of the transport ducts 11. 11' The 

5 structure shown in Fig. 13 is characterized in that the 
electrons emitted by the cathode wire 111 are injected 
through an entrance aperture 112 in a wall 113 of the 
transport duct 110 via an oblique entrance plate L, 
where they can realize an upward or downward current 

10 via the wall interaction mechanism, dependent on the 
direction of the applied transport field. A electrode is 
associated with each entrance aperture 1 1 2, which elec- 
trode is connected to video signal-controlled means for 
controlling the electron injection (for which a voltage 

15 swing of several dozen Volts is required), while a G2 
electrode is also added (possibly to all entrance aper- 
tures combined), with which electrode, inter alialhe en- 
trance energy of the electrons which are being injected 
can be controlled. In this type of structure the entrance 

20 apertures of the transport ducts may be arranged in the 
preselection plate or, as shown, in the rear wall 114 of 
the transport ducts. In the latter case they may be ar- 
ranged, for example In the middle between the "upper" 
and "tower" sides. The latter is advantageous, particu- 

25 larly when larger display formats are used. Electrons are 
withdrawn from the transport ducts 110 by means of the 
addressable, stepped, twofold selectbn structure 100 
with preselection means 10a and fine-selection means 
10c and directed towards desired pixels of the lumines- 

30 cent screen 7 provided on a transparent face plate. 

Fig. 10 shows in a more illustrative way the structure 
of a thin flat-panel display according to the Invention. 
The Figure shows a box-shaped structure with a trans- 
parent face plate 3 whose inner side is provided with a 

35 luminescent phosphor screen 7, and a rear wall 4. They 
are connected by partitions 2. etc. at their circumfer- 
ence. A spacer plate 101 having apertures 105 is adja- 
cent to the luminescent screen 7. This plate Is followed 
by a fine-selection plate 10c having fine-selection aper- 

40 tures 106 and a pattern of fine-selection electrodes 1 3, 
1 3' extending from aperture to aperture and surrounding 
the apertures on its screen-sided surface. An important 
component is the obstruction plate 10b provided with a 
pattern of small apertures (108), which obstruction plate 

45 is spaced apart from the fine-selection plate 10c by a 
spacer plate 102. Obstruction plate 10b ensures that 
electrons withdrawn from the transport ducts always im- 
pinge at least once on a wall before they are drawn 
through the fine-selection apertures. In this case, as 

so shown in inset A, spacer plate 102 has parallelogram- 
shaped apertures 107, 107'... to associate each aper- 
ture 108 in the obstruction plate 10b with a plurality (for 
example, 4 or 6) of fine-selection apertures 106. Ct, for 
example, Fig. 3. In an alternative embodiment the aper- 

55 lures in the spacer plate 1 02 may have a triangular basic 
shape so as to associate each aperture 108 with, for 
example, 3 fine-selection apertures (see inset B). The 
obstruction plate 10b carries a pattern of dummy elec- 
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Irodes 14, 14', ... on its screen-sided surface. The other 
surface of obstruction plate 10b adjoins a spacer plate 
1 03. In this case spacer plate 1 03 is provided with a pat- 
tern of slot-shaped apertures 104, 104', ... In this case 
gauze strips 143a, 143b, ... extend across the slot- s 
shaped apertures 104, 104\ ... at the lower side of the 
spacer plate 103. The gauze strips 143a, 143b, ... con- 
stitute preselection electrodes and adjoin the electron 
transport ducts 11,11',... where they form extraction lo- 
cations. Electrons are injected into the transport ducts, 
for example, in the manner described with reference to 
Fig. 13. 

A method of providing the large numbers of aper- 
tures in the plates is, for example, to manufacture the 
plates of photosensitive glass, expose the plates via a '5 
pattern and etch the exposed parts. 

An alternative possibility of arranging the system of 
plates in a box. as is shown in Fig. 10. is to stack the 
plates and cement them together along the rims. A syn- 
thetic resin sealing rim may be provided around the as- 20 
sembly. 

An oblique landing electrode (Fig. 1 3) may be used 
in a mode in which entering electrons impinge upon it. 
as well as in a mode in which entering electrodes are 
repelled (by applying a negative voltage), into the trans- 2S 
port duct. 

The flu-spacer plate 101 in Figs. 1 and 2 may have 
such a apertured pattern that each flu-spacer aperture 
connects one fine-selection- aperture with one pixel on 
the luminescent screen. In that ease a optimum colour 30 
purity is guaranteed. However, it is alternatively possible 
to form the apertured pattern in such a way that each 
flu-spacer aperture connects at least two fine-selection 
apertures with at least two pixels. (This reduces the risk 
of breakdown. A tapered aperture shape may also be 3S 
advantageous in this respect.) 

The stepped selection structure has been de- 
scribed hereinbefore in relation to colour selection. 
However, the stepped selection structure can also be 
used to advantage for a screen luminescing in one col- 
our. in that case for obtaining a high resolution with a 
minimum number of drive circuits. 

It is to be noted that, in principle, the length of the 
electron transport ducts or the number of juxtaposed 
transport ducts is unimportant for the picture quality Any 45 
aspect ratio for a display screen having a short axis and 
a long axis is thus possible, for example 4:3; 14:9; 16: 
9. The electron transport ducts are generally arranged 
parallel to the short display screen axis, but in some cas- 
es it may be advantageous to arrange them parallel to so 
the long axis. 

A problem may occur when the aspect ratios of the 
relevant displays are increased, because the required 
transport voltage increases accordingly and may (con- 
sequently) become very large. Since the dummy elec- 55 
trodes are interconnected and have a DC potential 
which is a few hundred Volts higher than the value of 
the highest coarse-selection electrode, there is a largo 
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potential difference between the dummies and the lower 
coarse-selection strips. Then there is the risk that field 
emission occurs from these coarse-selection electrodes 
to the dummies, which may cause fluctuating light spots 
in the picture. 

The proposed solution to the above-mentioned 
problem is to make use of an extra plate in the active 
selection system, preferably in the form of two sub- 
plates, one having a pattern of large-diameter apertures 
('spacer plate") and the other having a pattern of small- 
diameter apertures which can, however, be combined 
in one structure. There are 2 possibilities. 

1. An extra (intermediate) selection plate (in this 
case a plate lOd having apertures 208 and a asso- 
ciated pattern of selection electrodes 213, com- 
bined with an Intermediate selection spacer lOd'). 
arranged between the obstruction plate 10b and the 
fine-selection spacer 102; see Fig. 16. The interme- 
diate selection may then be performed, for exam- 
ple, in twos (Fig. 16) or in fours and in the "intercon- 
nected" form, i.e. there are 2 and 4 extra connec- 
tions, respectively With the pitch of the pixels re- 
maining the same, this provides the possibility of 
giving the electron transport ducts a width which is, 
for example, twice as large as in a embodiment 
without a intermediate selection plate, so that the 
required transport voltage is halved. In addition, 
there are the following advantages: 

half the number of cathode sections and col- 
umn drivers; 

lower energy dissipation; 
the number of coarse-selection electrodes is 
halved In the case of intermediate selection in 
fours. 

A drawback is that the 

cathode drivers should be (twice) faster. 

A solution in which the cathode driver speed need 
not be increased is: 

2. an extra, voltage-reducing, plate (in this case a 
plate lOe having apertures 308, combined with a 
spacer 10e'; in other words, the device Is provided 
with a double obstruction plate) arranged between 
the coarse-selection structure 10a and the obstruc- 
tion plate 10b, whose 'rear' side is provided with 
suitable voltage-reducing means; see Fig. 17. The 
voltage-reducing means may be constituted by a 
layer of resistance material 115 connected to a volt- 
age source at the lower and upper sides, or by a 
pattern of (parallel) metal tracks connected to volt- 
age-dividing resistors across which a voltage is ap- 
plied. The resistance layer is given, for example, 
half the transport voltage so that the transport volt- 
age across the ducts may be twice as targe as in 
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the original case. An additional advantage with re- 
spect to the solution described above is the simple 
construction (a pattern of selection electrodes is not 
necessary). 3. 

5 

It is to be noted that the screen-sided surface of the 
obstruction plate 10b has a pattern ot dummy eiectrodes 
114, 114' in Figs. 16 and 17. This pattern is comparable 
to the pattern 14. 14' in Fig. 4. A similar pattern is de- 
noted by the reference numerals 214, 214' in Fig. 13. 4. 
The solutions described above are also applicable in de- 
vices without an obstruction plate. A further method of 
preventing the required transport voltages in the rele- 
vant displays from becoming too large when the aspect 
ratios are increased is, for example, to localize the row '5 
of electron emitters at half the height in the display (as 
in Fig. 13) instead of on the bottom (as in Fig. 1 ). How- 
ever, It appears to be difficult to obtain a uniform picture 
quality with such an arrangement. The measures men- 
tioned above provide the possibility of manufacturing a 20 
display ot large dimensions, in which the required trans- 
port voltages are not too large, while the row of electron 
emitters may be arranged proximate to the tower (or up- 
per) side of the display screen. 5. 

25 

Claims 

1 . A picture display device having a vacuum envelope 

which is provided with a transparent face plate (3) 30 6, 
with a luminescent screen (7) and with a rear wall 
(4). said display device comprising a plurality of jux- 
taposed sources (5) for emitting electrons, a plural- 
ity of electron transport ducts (6,6',...) cooperating 
with the sources and extending substantially paral- 35 7. 
lei to the face plate for transporting electrons in the 
form of electron currents, and an active selection 
structure (100) for withdrawing each electron cur- 
rent at predetermined locations from its transport 8, 
duct and for directing said current towards desired <o 
pixels of the luminescent screen, wherein the active 
selection structure comprises a preselection struc- 
ture (10a) having extraction locations (8,8',...) which 
can be activated and communicate row by row with 9. 
the transport ducts and a selection plate (1 Oc) hav- ^ 
Ing aperture (R,G,B) which can be activated and are 
each associated with a pixel, characterized in that 
an apertured obstruction plate (1 Ob) is arranged be- 1 0. 
tween the preselection structure and the selection 
plate, each aperture (108) of the obstruction plate so 
communicating with an activatable extraction loca- 
tion of the preselection structure and at least two 
activatable apertures of the selection plate. 

11. 

2. A device as claimed in claim 1 , characterized in that 55 
the extraction locations are associated row by row 
with strip-shaped pre-selection electrodes (9,9', 
42.43a,43b, 143a, 143b), which are connected to a 



circuit for applying, in operation pre-selection volt- 
ages thereto. 

A device as claimed in claim 1 or 2, characterized 
in that the activatable apertures are associated with 
selection electrodes (13,13',213) which are con- 
nected to a circuit for applying, in operation, selec- 
tion voltages thereto. 

A device as claimed in Claim 3, characterized in that 
the obstruction plate is spaced apart form the se- 
lection plate by an apertured spacer plate (102), 
each aperture (107,107'....) of the spacer plate as- 
sociating an aperture of the obstruction plate with 
at least two activatable apertures in the selection 
plate, while dummy electrodes (14.14'....) are ar- 
ranged along the electron paths between the aper- 
tures in the obstruction plate and the apertures in 
the selection plate, said dummy electrodes being 
connected to a circuit (D2) for applying, in opera- 
tion, a higher DC voltage to said electrodes than to 
the non-selected selection electrodes. 

A device as claimed in Claim 2 and 3. characterized 
in that the selection electrodes are connected to a 
circuit for applying, in operation, a higher DC volt- 
age to said electrodes than to the preselection elec- 
trodes. 

A device as claimed in Claim 3, characterized in that 
the selection electrodes are connected to a circuit 
for energizing said electrodes with the same bias 
voltage. 

A device as claimed in Claim 6, characterized in that 
the selection electrodes are DC interconnected in 
groups. 

A device as claimed in Claim 4. characterized in that 
the dummy electrodes are connected to a circuit for 
energizing said electrodes with the same DC bias 
voltage. 

A device as claimed in Claim 8, characterized in that 
the dummy electrodes are DC interconnected In 
groups. 

A device as claimed in Claim 1 , characterized in that 
an apertured intermediate selection plate (lOd) is 
arranged between the obstruction plate and the se- 
lection plate, thus constituting a stepped, threefold 
selection structure. 

A device as claimed in Claim 1 , characterized in that 
an apertured plate (10e) provided with voltage-re- 
ducing means (115) is arranged between the ob- 
struction plate and the preselection structure. 
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Patentanspruche 

1. Bildwiedergabeanordnung mit einer Vakuumhulle 
mit einer durchsichtigen Vorderwand (3) mit einem 
Leuchtschirm (7) und mil einer Ruckwand (4) mil 
einer Anzahl nebeneinander llegender Quetlen (5) 
zum Emittieren von Elektronen, einer Anzahi mil 
den Quellen zusammenarbeitender, sich nahezu 
parallel zu der Vorderwand erstreckender Elektro- 
nentransportleitungen (6. 6',...) zum Transportieren 
von Elektronen In Form von Elektronenstromen. 
und einer aktiven Selektlonsstruktur (100) urn jeden 
Elektronenstrom an vorbestimmten Stellen der 
Transportleitung zu entnehmen und gewunschten 
Bildelementen des Leuchtschirms zuzufuhren, wo- 
bei die aktive Selektionsstruktur eine Vorselektions- 
struktur (10a) mit aklivierbaren Extraktionsstellen 
(8, 8',...) aufweist. die aktivlert werden konnen und 
reihenweise mit den Transportleitungen kommuni- 
zieren, und eine Selektionsplatte (10c) mit aklivier- 
baren Lbchern (R. G. B). die je einem Bildelement 
zugeordnet sind, dadurch gekennzeichnet . daB 
zwischen der Vorselektionsstruktur und der Selek- 
tionsplatte eine durchlocherte Obstruktionsplatte 
(10b) vorgesehen ist, wobei jedes Loch (108) der 
Obstruktionsplatte mit einer aklivierbaren Extrakti- 
onsstelle der Vorselektionsstruktur und mit minde- 
stens zwei aktivierbaren Lochern der Selektions- 
platte kommuniziert. 

2. Einrichtung nach Anspruch 1. dadurcli gekenn- 
zeichnet . daO die Exlraklionsstellen reihenweise 
streifenformigen Vorselektionselektroden (9, 9*. 42, 
43a. 43b, 143a. 143b) zugeordnet sind, die mit ei- 
ner Schaltungsanordnung verbunden sind um im 
Betrleb, derselben Vorselektionsspannungen zuzu- 
fuhren. 

3. Einrichtung nach Anspruch 1 oder 2, dadurch ge- 
kennzeichnet . da3 die aktivierbaren Offnungen Se- 
lektionselektroden (13. 13'. 213) zugeordnet sind. 
die mit einer Schaltungsanordnung verbunden sind 
zum im Betrieb, derselben Seleklionsspannungen 
zuzufuhren. 

4. Einrichtung nach Anspruch 3, dadurch gekenn- 
zeichnet , da8 die Obstruktionsplatte durch eine 
durchlocherte Distanzplatte (102) in einem Abstand 
von der Selektionsplatte liegt, wobei jede Offnung 
(107, 107', ...) der Distanzplatte eine Offnung der 
Obstruktionsplatte wenigstens zwei aktivierbaren 
Offnungen in der Selektionsplatte zuordnet. wobei 
langs der Elektronenstrecken zwischen den Off- 
nungen in der Obstruktionsplatte und den Offnun- 
gen in der Selektionsplatte Dummy-Elektroden (14, 
14',...) vorgesehen sind, wobei diese Dummy-Elek- 
troden mit einer Schaltungsanordnung (D2) verbun- 
den ist zum im Betrieb Liefern einer hoheren DC- 



Spannung zu den genannten Elektroden als zu den 
nicht-selektterten Selektionselektroden. 

5. Einrichtung nach Anspruch 2 und 3, dadurch ge- 
5 kennzeichnet , dai> die Selektionselektroden mit ei- 
ner Schaltungsanordnung verbunden sind zum im 
Betrieb Liefern einer hoheren DC-Spannung zu den 
genannten Elektroden als zu den Vorselektions- 
elektroden. 

10 

6. Einrichtung nach Anspruch 3, dadurch gekenn- 
zeichnet, daB die Selektionselektroden mit einer 
Schaltungsanordnung verbunden sind zum Spei- 
sen der genannten Elektroden mit derselben Vor- 

J5 spannung. 

7. Einrichtung nach Anspruch 6, dadurch gekenn- 
zeichnet , da3 die Selektionselektroden gruppen- 
weise DC -verbunden sind. 

20 

8. Einrichtung nach Anspruch 4. dadurch gekenn- 
zeichnet . daB die Dummy-Elektroden mit einer 
Schaltungsanordnung verbunden sind zum Spei- 
sen der genannten Elektroden mit derselben DC- 

25 Vorspannung. 

9. Einrichtung nach Anspruch 8. dadurch gekenn- 
zeichnet , daB die Dummy-Elektroden gruppenwei- 
se DC-verbunden sind. 

30 

10. Einrichtung nach Anspruch 1, dadurch gekenn- 
zeichnet , daB zwischen der Obstruktionsplatte und 
der Selektionsplatte eine durchlocherte Zwischen- 
selektionsplatte (lOd) vorgesehen ist, wodurch auf 

36 diese Weise eine gestufte Dreifachselektlonsstruk- 
tur gebildet wird. 

11. Einrichtung nach Anspruch 1. dadurch qekenn- 
zeichnet, daB eine durchlocherte Platte (lOe) mit 

40 spannungsverringernden Mittein (115) zwischen 
der Obstruktionsplatte und der Vorselektionsstruk- 
tur vorgesehen ist. 

45 Revendications 

1. Dispositif d'affichage d'images presentant une en- 
vetoppe d vide qui est munie d'une plaque avant 
transparente (3) presentant un 6cran luminescent 

50 (7) el d'une parol arriere (4). ledit dispositif d'affi- 
chage comprenant plusieurs sources juxtapos^es 
(5) pour dmettre des Electrons, plusieurs conduits 
de transport d'electrons (6, 6',...)coop6rantavec les 
sources el s'etendant pratiquement parallelement 

55 a la plaque avant pour transporter des Electrons 
sous forme de courants d'electrons, et une structure 
de selection active (1 00) pour prelever chaque cou- 
rant d'electrons d des endroits predetermines sur 
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son conduit de transport et pour diriger ledit courant 
vers des elGments d'image desires de I'ecran lunni- 
nescent, alors que la structure de selection active 
comporte une structure de preselection (10a) pre- 
sentant des endroits d'extraction (8, 8',...) qui peu- 
vent etre actives et communiquent rangSe par ran- 
gee avec ies conduits de transport et una plaque de 
selection (10c) presentant des trous (R, G, B) qui 
peuvent etre actives et qui sont associds chacun a 
un element d'image, caracterlsd en ce qu'une pla- 
que d'obstruction perforee (lOb) est disposee entre 
la structure de preselection et la plaque de selec- 
tion, chaque trou (108) de la plaque d'obstruction 
communiquant avec un endroit d'ext faction pou- 
vant etre active de la structure de preselection et 
au moins deux trous pouvant etre actives de la pla- 
que de selection. 

2. DIspositif selon la revendication 1, caract^rlse en 
ce que Ies endroits d'extraction sont associSs ran- 
g6e par rang^e d des Electrodes de preselection en 
forme de bande (9. 9',..., 42, 43a. 43b. 143a, 143b) 
qui sont connectees a un circuit pour y appliquer 
des tensions de preselection, lors du fonctionne- 
ment. 



7. DIspositif selon la revendication 6. caracterise en 
ce que Ies electrodes de selection sont interconnec- 
t^es par groupes et selon une disposition de cou- 
rant continu. 

8. Dispositif selon la revendication 4, caracterise en 
ce que Ies electrodes fausses sont connectees k un 
circuit pour activer lesdites electrodes avec la me- 
me tension de polarisation continue. 

10 

9. DIspositif selon la revendication 8, caracterise en 
ce que Ies electrodes fausses sont interconnectees 
en groupes et selon une disposition de courant con- 
tinu. 

15 

10. Dispositif selon la revendication 1, caracterise en 
ce qu'une plaque de selection interm6dlaire perlo- 
ree (lOd) est disposee entre la plaque d'obstruction 
et la plaque de selection de fagon a former une 

20 structure de selection triple, etag6e. 

11. Dispositif selon la revendication 1, caracterise en 
ce qu'une plaque perforee (10e) munie de moyens 
de reduction de tension (115) est disposee entre la 

25 plaque d'obstruction et la structure de preselection. 



3. Dispositif selon la revendication 1 ou 2, caracterls6 
en ce que les trous pouvant 6tre actlv6s sont asso- 
cles a des electrodes de selection (1 3, 1 3'; 21 3) qui 
sont connectees a un circuit pour y appliquer des 30 
tensions de selection, lors du fonctlonnement. 

4. DIspositif selon la revendication 3, caracterise en 
ce que la plaque d'obstruction est espac6e de la 
plaque de selection par une plaque d'espacement 35 
perforee (102). chaque trou (107. 107',...) de la pla- 
que d'espacement associant un trou de la plaque 
d'obstruction avec au moins deux trous pouvant 
etre actives dans la plaque de sdlectbn, alors que 
des electrodes (fausses) (14, 14'...) sont disposees 40 
le long des trajets d'electrons entre les trous dans 

la plaque d'obstruction et les trous dans la plaque 
de selection, lesdites electrodes (fausses) etant 
connectees k un circuit (Dg) pour appliquer, lors du 
fonctlonnement, une tension continue plus elevee 45 
auxdites electrodes qu'aux electrodes de selection 
non sElectionnees. 



5. Dispositif selon les revendications 2 et 3. caracteri- 
se en ce que les electrodes de selection sont con- 50 
necteesd un circuit pour appliquer, lors du fonctlon- 
nement, une tension continue plus eievee auxdites 
electrodes qu'aux electrodes de preselection. 



6. Dispositif selon la revendication 3, caracterise en 55 
ce que les electrodes de selection sont connectees 
k un circuit pour activer lesdites electrodes avec ia 
mdme tension de polarisation. 
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